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Listing of Claims Showing Status and Amendments: 

1. (Currently amended) An image recording apparatus 
comprising: 

a first converting unit for converting image data into 
data having an N-bit range according to a first 
tion conversion characteristic; 

a second converting unit for converting the image data 
secondary data having an M-bit range according to a second 
tion conversion characteristic that is lower in the degree 
evel compression than the first gradation conversion 

teristic or that causes no level compression, where M is 

greatfer than N ; 

a correlation calculating unit for calculating data 
that [determines correlation between the primary data and th e 



f each pixel, — the 



accondary data according to each position o - 
calculatcd data including level information in the occondary 



date 



■ which was loot in the primary data , a dissimilarity 



calculating unit for calculating dissimilarity between the 



prim ary data and the secondary data according to each position 



of each pixel and employing the calculated data as tertiary 



data 



and 



a recording unit for recording the primary data and the 
tertjlary data in a file. 

2. (original) The image recording apparatus according to 
claifn 1, wherein the recording unit records the primary data in 
an ijnage storage segment to be preferentially referred to, which 
is in the file. 
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3. (original) The image recording apparatus according to 
2, wherein the recording unit records the tertiary data in 

ication segment optionally able to be added, which is in 
ile - 

4. (original) The image recording apparatus according to 
1, wherein the first gradation conversion characteristic 

the second gradation conversion characteristic have the same 
teristic curve in at least a part of an entire input 
1 range . 

5. (cancel) 

6. (original) The image recording apparatus according to 
1, wherein the recording unit compresses the tertiary data 

inearly quantizing it and records the compressed tertiary 
in the file. 

7. (original) The image recording apparatus according to 
1, wherein the recording unit compresses the tertiary data 

ncreasing a sampling increment of the tertiary data on an 
space and records the compressed tertiary data in the 



8. (original) The image recording apparatus according to 
claijn 1, wherein the recording unit discriminates non- 
correlation regions that are image areas where a substantial 
dissimilarity exists between the primary data and the secondary 
datal and records the tertiary data in the file in a manner that 
the tertiary data is divided into map data indicating shapes of 
the :ion-correlation regions and data indicating values of the 
non- correlation regions. 

9. (original) The image recording apparatus according to 
claifo 1, wherein the recording unit discriminates a non- 
coincidence position that is a position in an image where the 
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dary data cannot be calculated directly from the primary 

and records the tertiary data at the non-coincidence 
ion in the file. 

10. (original) The image recording apparatus according to 
1, wherein the recording unit compresses the tertiary data 

length coding, entropy coding, and/or predictive coding, 
records the compressed tertiary data in the file. 

11. (original) The image recording apparatus according to 
1, wherein the second converting unit changes the second 
ion conversion characteristic in accordance with a feature 

image data . 

12. (Currently amended) An image recording apparatus 
ising : 

a first converting unit for converting image data into 
ry data having an N-bit range according to a first 
tion conversion characteristic; 

a second converting unit for converting the image data 
secondary data having an M-bit range according to a second 
ion conversion characteristic that is lower in the degree 
of level compression than the first gradation conversion 
characteristic or that causes no level compression, where M is 
greater than N; 

a correlation calculating unit for calculating data 
• dctcrminco correlation between the primary data and the 



•s-e^ 



ee- idary data according to each pooition of each pixel, — fcke 



calc 
date 



ilatcd data including level information in the acoondary 
which wao loot in the primary data, a dissimilarity 



calc 



elating unit for calculating dissimilarity between the 



prim ary data and the secondary data according to each position 
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ch pixel and employing the calculated data as tertiary 



data J and 

a recording unit for recording the primary data and 
the tiertiary data in a file, wherein 

said recording unit is a unit for irreversibly 
compressing the primary data and recording the irreversibly 
compressed primary data, and 

said correlation calculating unit is a unit for 
ing the irreversibly compressed primary data, calculating 
that determines correlation between the expanded primary 
and the secondary data, and employing the calculated data 
tlfre tertiary data. 

13. {original) The image recording apparatus according to 

12, wherein the recording unit records the primary data in 
mage storage segment to be preferentially referred to, which 

the file. 

14. (original) The image recording apparatus according to 

13, wherein the recording unit records the tertiary data 
application segment optionally able to be added, which is 

le file. 

15. (original) The image recording apparatus according to 
12, wherein the first gradation conversion characteristic 

:he second gradation conversion characteristic have the same 
istic curve in at least a part of an entire input 
range - 

16. (cancel) 

17. (original) The image recording apparatus according to 
irn 12, wherein the recording unit compresses the tertiary 

by nonlinearly quantizing it and records the compressed 
ary data in the file. 
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18. (original) The image recording apparatus according to 

12, wherein the recording unit compresses the tertiary 
by increasing a sampling increment of the tertiary data on 
Tiage space and records the compressed tertiary data in the 
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19. (original) The image recording apparatus according to 
claiih 12, wherein the recording unit discriminates non- 
corrflation regions that are image areas where a substantial 
dissimilarity exists between the primary data and the secondary 
datal and records the tertiary data in the file in a manner that 
the ;ertiary data is divided into map data indicating shapes of 
the |ion-correlation regions and data indicating values of the 
non-porrelation regions. 

20. (original) The image recording apparatus according to 
12, wherein the recording unit discriminates a non- 

idence position that is a position in an image where the 
okdary data cannot be calculated directly from the primary 
, and records the tertiary data at the non-coincidence 
tion in the file. 

21. (original) The image recording apparatus according to 
12, wherein the recording unit compresses the tertiary 

by run- length coding, entropy coding, and/or predictive 
, and records the compressed tertiary data in the file. 

22. (original) The image recording apparatus according to 
claifa 12, wherein the second converting unit changes the second 

ion conversion characteristic in accordance with a feature 
of t|he image data. 

23. (Currently amended) A recording medium on which an 
processing program is recorded, the image processing 

progtram comprising the steps of: 
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converting image data into primary data having an N- 
bit Jange according to a first gradation conversion 
characteristic ; 

converting the image data into secondary data having 
an M-fbit range according to a second gradation conversion 

teristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
no level compression, where M is greater than N; 

calculating data that dctcrmineo correlation between 
Primary data and the occondary data according to each 



chare lc 



than 
caus 



fehe- 



pooi 



4 :ion of each pixel, the calculated data including level 



info 
data 



diss 



using a dissimilarity calculating unit for calculating 
. Lmilarity between the primary data and the secondary data 



acco 



wher 
of: 

it; 

and 

expahded 



calc 



comp 
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mat ion m 



the occondary date which wao loot in the primary 



: :ding to each position of each pixel and employing the 



calculated data as tertiary data; and 

recording the primary data and the tertiary data in a file. 
24, (original) A recording medium according to claim 23, 
in the image processing program further comprises the steps 



recording the primary data by irreversibly converting 



ind 



expanding the irreversibly compressed primary data, 
alculating data that determines correlation between the 

primary data and the secondary data, and employing the 
alated data as the tertiary data. 

25. (Currently amended) An image recording method 
rising the steps of: 
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converting image data into primary data having an N- 
bit range according to a first gradation conversion 
characteristic; 

converting the image data into secondary data having 
an Mjbit range according to a second gradation conversion 
characteristic that is lower in the degree of level compression 
than the first gradation conversion characteristic or that 
causes no level compression, where M is greater than N; 

calculating data that dctcrminca correlation between 
primary data and the oooondary data according to each 



the 



pee-i- ^ion of each pixc 



info 



data 



diss 



using a dissimilarity calculating unit for calculating 
Lmilarity between the primary data and the secondary data 



acco 



calc 



file 
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1, the calculated data including level 



rmation in the oooondary date which wao loot in the primary 



:ding to each position of each pixel and employing the 



ilated data as tertiary data; and 

recording the primary data and the tertiary data in a 



26. (original) The image recording method according to 
clain 25 , further comprising the steps of: 

recording the primary data by irreversibly converting 

it; ^nd 

expanding the irreversibly compressed primary data, 
and calculating data that determines correlation between the 
expanded primary data and the secondary data, and employing the 
calculated data as the tertiary data. 

27. (Currently amended) An image reproducing apparatus 
for reproducing a file generated by an image recording 
apparatus, the image recording apparatus having: a first 
converting unit for converting image data into primary data 
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an N-bit range according to a first gradation conversion 
teristic; a second converting unit for converting the 
data into secondary data having an M-bit range according 
second gradation conversion characteristic that is lower in 
degree of level compression than the first gradation 

ion characteristic or that causes no level compression, 
M is greater than N; a correlation calculating unit for 
ating data that dotGrminca correlation between the primar y 



data 



pixc 



gcco; idary 



diss 



Lmilarity calculating unit for calculating dissimilarity 



betw een the primary data and the secondary data according to 



and the occondary data according to each pooition of each 



, the calculated data including level information in the 
data which wao loot in the primary data, a 



each 



position of each pixel and employing the calculated data as 



tert 
data 

tert 



seco idary 



rsb 



Lary data; and a recording unit for recording the primary 
and the tertiary data in the file, comprising; 

a reading unit for reading the primary data and the 
Lary data from the file; and 

a secondary data calculating unit for reproducing the 
data based on the primary data and the tertiary data. 

28. (original) The image reproducing apparatus according 
im 27, wherein the secondary data calculating unit level - 

resses the secondary data so that the data has a bit range 
at ion- reproducible by an external apparatus, and outputs the 
1 -compressed data. 

29. (Currently amended) An image reproducing apparatus 
reproducing a file generated by an image recording 

, having: a first converting unit . for converting image 
into primary data having an N-bit range according to a 
gradation conversion characteristic; a second converting 
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for converting the image data into secondary data having an 
range according to a second gradation conversion 
teristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
s no level compression, where M is greater than N; a: 
lation calculating unit for calculating data that 



Lnco correlation between the primary data and tho 



ea^be ulatcd data 

dafear which wao loot in the primary data, a dissimilarity 



calcn 



lating unit for calculating dissimilarity between the 



prim ary data and the secondary data according to each position 



of ea 



ch pixel and employing the calculated data as tertiary 



nnot 



data 
posi 
ca 

reco 
coinfc 

tert 



non- 
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posi 
and 
on 
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and a recording unit for discriminating a non-coincidence 
ion that is a position in an image where the secondary data 

be calculated directly from the primary data and for 
ding the primary data and the tertiary data at the non- 
idence position in the file, comprising: 

a reading unit for reading the primary data and the 
Lary data from the file; and 

a secondary data calculating unit for reproducing the 
data based on the primary data and the tertiary data, 

fcrn 

said secondary data calculating unit discriminates the 
coincidence positions according to pixel values of the 

ry data, disposes the tertiary data at the non- coincidence 
tions and performing positioning between the primary data 
Lhe tertiary data, and reproduces the secondary data based 

primary data and the tertiary data that corresponds to 
primary data in pixel position. 
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processing program is recorded, for reproducing a file 

by an image recording apparatus, the image recording 
atus having: a first converting unit for converting image 
into primary data having an N-bit range according to a 
gradation conversion characteristic second converting unit 
converting the image data into secondary data having an M- 
ange according to a second gradation conversion 

teristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
s no level compression, where M is greater than N; r* 
lation calculating unit for calculating data that 
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30. (Currently amended) A recording medium on which an 



idary data according to each pooition of each pixel, the 



which waa loot in the primary data, a dissimilarity 



ilating unit for calculating dissimilarity between the 



data and the secondary data according to each position 



ach pixel and employing the calculated data as tertiary 



data; and a recording unit for recording the primary data and 
the tertiary data in the file, comprising the steps of: 

reading the primary data and the tertiary data from 
the [file; and 

reproducing the secondary data based on the primary 
and the tertiary data. 

31. (Currently amended) A recording medium on which an 
processing program is recorded, for reproducing a file 
ted by an image recording apparatus, having: a first 
rting unit for converting image data into primary data 
having an N-bit range according to a first gradation conversion 
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characteristic; a second converting unit for converting the 
image; data into secondary data having an M-bit range according 
to a second gradation conversion characteristic that is lower in 
the degree of level compression than the first gradation 
conversion characteristic or that causes no level compression, 
where M is greater than N; a correlation calculating unit for 
ea-jres ilating data that dctcrminco correlation between the primary 



and the occondary data according to each pooition of each 



data 

pixc:- — fe hc calculated data including level information in the 



occondary data which wao loot in the primary data, a 
diss imilarity calculating unit for calculating dissimilarity 



betw een the primary data and the secondary data according to 



each 



position of each pixel and employing the calculated data as 



tertiary data; and a recording unit for discriminating a non- 
coincidence position that is a position in an image where the 
secondary data cannot be calculated directly from the primary 
data and for recording the primary data and the tertiary data at 
the Jion-coincidence position in the file, comprising the steps 
of: 

reading the primary data and the tertiary data from 
the file; and 

reproducing the secondary data based on the primary 
data and the tertiary data, wherein 

said reproducing discriminates the non- coincidence 
positions according to pixel values of the primary data, 
disposes the tertiary data at the non-coincidence positions and 
performing positioning between the primary data and the tertiary 
data, and reproduces the secondary data based on the primary 
data and the tertiary data that corresponds to the primary data 
in pixel position. 
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32. (Currently amended) An image reproducing method for 
ing a file generated by an image recording apparatus, 
a first converting unit for converting image data into 
data having an N-bit range according to a first 
ion conversion characteristic; a second converting unit 
converting the image data into secondary data having an M- 
irange according to a second gradation conversion 

teristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
es no level compression, where M is greater than N; a 
lation calculating unit for calculating data that 



dete rmines correlation between the primary data and the 



secondary data according to each pooition of each pixel, — fe^e 
calculated data including level information in the accondary 



data 



data 
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the 

data 



having : 
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gradat 



for 
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■ which was loot in the primary data, a dissimilarity 



calculating unit for calculating dissimilarity between the 



prim ary data and the secondary data according to each position 



of each pixel and employing the calculated data as tertiary 



and a recording unit for recording the primary data and 
Uertiary data in the file, comprising the steps of: 

reading the primary data and the tertiary data from 
ile; and 

reproducing the secondary data based on the primary 
and the tertiary data. 

33. (Currently amended) An image reproducing method for 
reproducing a file generated by an image recording apparatus, 
a first converting unit for converting image data into 
data having an N-bit range according to a first 
ion conversion characteristic; a second converting unit 
converting the image data into secondary data having an M- 
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bit rlange according to a second gradation conversion 
characteristic that is lower in the degree of level compression 
than the first gradation conversion characteristic or that 
causes no level compression, where M is greater than N; a 
lation calculating unit for calculating data that - 



eorrc - 



dctci minco 



OGGQT 



ea^et Llatcd data inc 



data 
calcu 
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ach pixel and employing the calculated data as tertiary 
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- correlation between the primary data and the 



.dary data according to each pooition of ea c h pixel, the 



luding level information in the secondary 



- which was loot in the primary data, a dissimilarity 



lating unit for calculating dissimilarity between the 

ry data and the secondary data accor ding to each position 



and a recording unit for discriminating a non-coincidence 
ion that is a position in an image where the secondary data 

be calculated directly from the primary data and for 
ding the primary data and the tertiary data at the non- 
idence position in the file, comprising the steps of: 

reading the primary data and the tertiary data from 
file; and 

reproducing the secondary data based on the primary 
and the tertiary data, wherein 

said reproducing discriminates the non -coincidence 
tions according to pixel values of the primary data, 

s the tertiary data at the non- coincidence positions and 
: arming positioning between the primary data and the tertiary 
and reproduces the secondary data based on the primary 
and the tertiary data that corresponds to the primary data 
plixel position. 



spDse 



Okada et al . 
,623 
2624 



14 



PACE 15/16 * RCVD AT 12/14/2005 4:40:27 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-6/27 * DNIS:2738300 * CSID:314 345 4704 * DURATION <mm-ss):06-42 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



